Activation of transglutaminase type 2 for aortic wall protection in a rat abdominal aortic aneurysm formation.
The altered structure and composition of the vascular extracellular matrix (ECM) influences the formation of abdominal aortic aneurysms (AAA). Transglutaminase type 2 (TG2), which is a Ca(2+)-dependent cross-linking enzyme, has been proven the importance for ECM homeostasis, but there is no evidence of TG2 in AAA formation. The hypothesis was investigated that TG2 contributes to protect aortic walls during remodeling of the AAAs. In a rat abdominal aortic aneurysm model using a combination of intraluminal elastase infusion and extraluminal calcium chloride, TG2 expression and activity were evaluated at 1 and 8 weeks after the AAA preparation (n = 6 at each endpoint), compared with those of the non-prepared aorta (n = 6). Additionally, ex vivo experiments of isolated AAA tissue culture with recombinant human TG2, TG2 inhibitor cystamine, or tissue necrosis factor (TNF)-α were performed. TG2 mRNA expression in the AAAs was significantly upregulated at both 1 and 8 weeks (22.4-fold and 5.4-fold increases of the non-prepared aorta, P = .0022 and P = .0048, respectively). TG2 protein expression and activity were also enhanced by fluorescent staining of the AAAs. Similar mRNA upregulation of TNF-α, interleukin-1β, matrix metalloproteinases (MMP)-2, MMP-9, and tissue inhibitors of metalloproteinases (TIMP)-1 and TIMP-2 was observed in the AAAs, and TG2 and TNF-α were colocalized in the aortic walls at 1 week. Ex vivo experiments showed that mRNA expressions of TNF-α, MMP-2, and MMP-9 in the cultured AAA tissue were decreased by exogenous TG2, whereas were increased by cystamine. TNF-α exposure to the AAA tissues was significantly upregulated TG2 mRNA expression (P = .0333). TG2 expression and activity in AAA formation were enhanced, possibly due to compensatory reaction. TG2 has a potential role of ECM protector in aortic walls during remodeling of the AAAs.